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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of forming a combined coating having 
corrosion resistance and capable of standing long use. 

SOLUTION: The surface of a base material to which prior working for thermal spraying is 
applied is thermally sprayed with single metal, alloy, cermet or ceramics. Then a highly 
penetrative sealing solution forming oxide ceramics is applied or impregnated to or into the 
above surface and aging or heat treatment is performed to carry out sealing. Subsequently, a 
solution in which vitreous substance-forming components are dissolved or suspended is applied 
by brush coating or atomization and then dried at ordinary temperature or fired at ^900°C to 
form a vitreous surface layer film. The resultant coating exhibits excellent corrosion resistance 
to molten metal, acid, alkali, or corrosive gas and can greatly improve the service life of the 
base material for use under these environments. 
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* NOTICES * 

JPQVand NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words- are not translated. 



CLAIMS 



[Claim(s)] : ,:; ° ' " • i v ' - ' : 1:-::h;^V=jA-/:.-: 

[Claim 1 ] Thermal spraying of a single metal, an alloy, a cermet, or the ceramics is 
carried put to the base material front face which carried out front processing for 
thermai;?pf^ing: The gopd skiing; liquid oflhe permeability which f orhisiii^llihd • 
object in. the pore in a sprayed coating after that is applied or sunk in. After 
performing aging or heat treatment and carrying out sealing, the liquid which 
dissolved or suspended the glassiness formation component is applied by brush 
coating or the fuel spray. The formation approach of the compound coat which has 
the corrosion resistance characterized by forming a glassiness surface coat by 
calcinating at ordinary temperature desiccation or the temperature of 900 degrees C 
or less, and is equal to a prolonged activity. 

[Claim 2] The formation approach of the compound coat which has the corrosion 
resistance according to claim 1 which gives the cermet which consists of a single 
metal, an alloy or a metal, and ceramics as an under coat coat when a thermal spray 
material is the ceramics, and is equal to a prolonged activity. 

[Claim 3] The formation approach of the compound coat which repeats liquid of the 
same kind independently, has the corrosion resistance according to claim 1 or 2 
which, carries out spreading sinking in or carries out spreading sinking in repeatedly 
combining different-species liquid or, which is repeatedly performed to this 
combining baking processing, and is equal to a prolonged activity about each of 
sealing and glassiness coat formation processing. 

[Claim 4] The formation approach of the compound coat which faces performing 
sealing after sprayed-coating formation,^perform 

sealing liquid containing the ingredient which forms a sealing object in the pore in a 
sprayed coating, coats the processing liquid which contains a glassiness coat 
formation component as it is after desiccation, has the corrosion resistance 
according to claim 1, 2, or 3: calcinated at ordinary-temperature desiccation or the 
temperature of 900" degrees C or less, and is equal to a prolonged activity. 
[Claim 5] The formation approach of the compound coat which, has the corrosion 
resistance according to claim 1 to 4 which enlarges impregnation depth of sealing 
liquid when an internal atmospheric pressure- applies. sealing liquid in a reduced 
pressure ambient atmosphere lower than 10 to Ttbrr, a;nd is equal to a prolonged 
activity. 

[Claim 6] The liquid with which the liquid of a glassiness coat formation component 
consists of a raw material which uses the various oxides for glass lining as a principal 
component, Or the raw material which- uses the various oxides for glass lining as a 
principal component is heated., It is the liquid which uses as a principal component 
the fine particles which ground after vitrifying,/and carried out pulverization. .Said 
glassiness coat formation component 100% of glassiness, the ceramics, It consists of 
liquid ; Whic:h -mixe included), a 
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natural mineral;, or a natural mineral for the below 70 mass % glassiness component in 
total The various oxides in the; glassiness 2:30-80 mo Is after [ baking ] SiO %, Less 
than [ aluminum203:8 mol % ], less than [ ZrO2:10 mol % ], less than [ Ti02:15 mol 
% ], less than [ B-203:25 mol % ], RxOy:15-10-mol % (however, R shows one or 
more; sorts, O shows oxyg^ 

and x and y show an atomic number.) it is — the formation approach of the 
compound coat which has the corrosion resistance according to claim 1 to 5 which is 
the constituted liquid so that it may become a glassiness principal component, and is 
equal to a prolonged activity. 

[Claim 7] The formation approach of a compound coat that the liquid of a glassiness^ 
coat formation component has th.e. corrosion resistance according to claim 1 to 6 
which is the liquid which made the solution or these containing the solution containing 
one of an organometallic compound content solution or an organic metal polymer, 
and the inorganic metal polymers, or its both contain detailed minerals powder below 
70 mass %, and. is equal to a prolonged activity. 

[Claim 8] The formation approach of the compound coat which has the corrosion 
resistance according to claim 1 to 7 whose thickness of the formed. glassiness coat is 
10-2000 micrometers, and is equal to a prolonged activity. 

[Claim 9] The formation approach of the compound coat which has. the corrosion 
resistance according to claim 1 to 8 whose total thickness of a compound coat is a 
total of 20-2500 micrometers, and is equal to a prolonged activity. 
[Claim 10] The ceramic coat by which thermal spraying is carried out at the beginning 
aluminum 203, aluminum203-Ti02, Zr02-Y203, CaO-Si02, aluminum203-Zr02, 
Cr203-aluminum 203, Cr2Q3, or aluminum, The ceramics which is the multiple oxide 
which consists of one or more sorts of one or more sorts in Ti, Cr, and Fe, Sc, Y, and 
a rare earth metal, Or the formation approach of the compound coat which has the 
corrosion resistance according to claim 1 to 9 which is the ceramics which consists 
of an oxide of Si and the other metals which contain said multiple oxide more than 5 
mass %, and is equal to a prolonged activity. 

[Claim 1 1 ] The under coat ingredient of the ceramic coat by which thermal spraying 
is carried out at the beginning nickel, Cr, [ whether it consists of one or more sorts in 
Co, Fe, Mn, Mo, W, Ti, Nb, aluminum, and Y, and ] Said metal or alloy and Cr 203, 
aluminum203, Ti02, Y2Q3, Zr02, Cr3C2, WC, The formation approach of the 
compound coat which has the corrosion resistance according to claim 2 to 10 which 
is the cermet which consists of one or more sorts of NbC, WB, CrB, TiB, MoB, and 
ZrB, and is equal to a prolonged activity. 

[Claim 12] The formation approach of a compound coat that the cermet coat by 
which thermal spraying is carried out at the beginning has claim 1 which is a cermet 
according to claim 1 1 , or corrosion resistance according to claim 3 to 9, and is equal 
to a prolonged activity. v * * - * 

[Claim 13] The formation approach of a compound coat that the sealing liquid of 
claim 1 has the corrosion resistance according to claim 2 to 12 which is what 
generates the ceramics of an oxide system spreading or after having carried out 
impregnation, performing aging or heat treatment and carrying out sealing in a 
sprayed coating, and is equal to a prolonged activity. 

[Claim 14] The formation approach of a compound coat that sealer has the corrosion 
resistance according to claim 1 to 13 which is the alcohol of the oxide suspension of 
an organic resin solution, chromic-acid liquid, inorganic compound colloid liquid, the 
alcoholic liquid of a metal alcoholic compound, the water solution of a metal chloride 
or alcoholic liquid, a metallic phosphorus acid chloride water solution, metal 
hydroxide colloid liquid, and metallic-oxide fines, water suspension, or two or more 
sorts of these mixed liquor, and is equal to. a prolonged activity. 

[Claim 15] The formation approach of a compound coat that sealing and the depth of 
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penetration by which impregnation is carried out have the corrosion resistance 
according to claim 1 to 14 which is 8 micrometers or more of a sprayed coating, and 
is equal to a prolonged activity with the good sealing liquid of permeability. 
[Claim 16] An inorganic compound consists of Si02, aluminum 203, and one or 
more sorts of Ti02 and Zr02 with inorganic compound colloid liquid, and sealer with 
the fines the particle size of whose is 5-50nm And that content fines mass 1 .0 is 
received with the. colloid- liquid which does 5-50 mass % content of this inorganic 
compound. The formation approach of a compound coat that the alkali-metal silicate 
as an inorganic binder has the corrosion resistance according to claim 1 to 15 which 
is the liquid contained at a rate of 0.3-3.0 with the mass ratio, and is equal to a 
prolonged activity. 

[Claim 17] The formation approach of a compound coat that the inorganic binder 
contained in sealer has the corrosion resistance according to claim 1 to 16 which is a 
phosphate system or a nitrate system, and is equal to a prolongedactivity. 
[Claim 18] The formation approach of a compound coat that the metal alcoholic 
compound used for sealer has the corrosion resistance according to claim 1 to 17 
which is the alkoxide compound which consists of one or more sorts in Si, aluminum, 
TLand Zr, and is equal to a prolonged activity. 

[Claim 19] The formation approach of the compound coat which has the corrosion 
resistance according to claim 1 to 18 which adjusts the sprayed coating surface 
roughness; before; perform in and is equal to a 

prolonged activity. 

[Claim 20] The member characterized by having^the of 
claim 1 thru/or either of 19, and having the compound coat which is equal to a 
prolonged activity. 

[Translation done.] 
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* :NOT:IQ|S : ; : ; : v ■ . 

jpo and NCIPI a[N 

damages caused by the use of this translat ion. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. . 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] Even if this invention is put to a corrosive solution or corrosive 
gas, it has a strong resistance force to chloride content liquid, such as chemical 
water solutions, such as a sprayed coating as which there is corrosion resistance and 
abrasion resistance is required especially a-molten-metal bath, an acid, and alkali, 
and seawater, sulfide content liquid, or corrosive gas, and relates high-tension-proof 
nature and corona discharge to a lifting at the manufacture approach of a pile coat. 

[Description of the Prior Art] This invention improves further invention given in JP;8^ 
158034, A proposed previously. Precedence invention performed sealing to a coat in 
the sprayed coating formation phase below the last thickness, and when it continues 
and sprayed coating formation was further compared with the conventional method, 
effectiveness with corrosion resistance improvement still sufficient in the:bottom of 
the severe service condition of a certain thing was not Expectable. 
[0003] Moreover, although it is said that it carried out for thermal spraying of the 
mixture of the one or more sorts of ingredients and the glass ingredient which 
invention indicated by JP,~9-21 71 63, A performed under coat thermal spraying on the 
front face of an iron steel base material, and were chosen from a metal, an oxide, 
boride, carbide, and a carbide cermet on it, unescapable penetration pore existed in 
the coat and this invention had left the problem, in order to form a glassiness mixing 
coat by thermal spraying. 

[0004] As invention which considered forming so that penetration pore may not 
produce a glassiness coat as the point In the re-announcement patent W No. 
096/27694 official report (official-report issuance: April 28, Heisei 10) by which 
international disclosure was carried out on September 12, Heisei 8 The glassiness raw 
material which uses an oxide as a principal component for the base material in which 
the under coat sprayed coating was formed on the front face, Glass lining or 
porcelain enamel credit containing crystallized glass is performed, and the technique 
which forms a coat is indicated by by calcinating in 500-1000 degrees C for 0.5 to 10 
hours, or being immersed into a melting glassiness raw material, since there is no 
penetration pore in a surface glass coat by this approach — penetration pore — 
there is nothing — **** — it looks like. However, when the glass coat which is 
comparatively easy to wear out was exhausted, penetration pore occurred again, 
there is a fault whose corrosion resistance is lost and the range which can be 
constructed was restricted. 

[Problem(s) to be Solved by the Invention] In said advanced technology, the 
technical establishment which forms the compound coat which evasion becomes 
from the sprayed coating which is equal to the prolonged activity without the difficult 
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penetration pore, and a glassiness coat how, or loses the penetration pore of the 
sprayed :0^ingitse|T and si- 
required. And it is required for peeling resistance to be high, to have a strong 
resistance force also to a thermal shock on the. occasion of practical use, and to 
excel in abrasion resistance and corrosion resistance. It aims at this invention 
canceling the trouble in said conventional technique, and offering the outstanding 
coat formation approach that a property can be demonstrated. 

[Means for Solving the Problem] In order to attain the above-mentioned object, as a 
result of repeating research wholeheartedly, this invention person etc. performs 
sealing to the ceramics or the cermet-spraying coat itself which was formed in the 
base material-front face, although he forms a glassiness coat in the front face further 
and considers as a compound coat, he does the knowledge of the effective thing, 
and came to complete this invention. 

[0007] This invention made based on the aforementioned. knowledge on the base 
material front face which carried out front processing for thermal spraying Thermal 
spraying of a single metal, an alloy,, a cermet, or the ceramics is carried out. The 
good sealing liquid of the permeability which forms a sealing object in the pore in the 
sprayed coating is applied or sunk in. After performing aging or heat treatment and 
carrying out sealing, the liquid which dissolved or suspended the glassiness formation 
component is applied by brush coating or the fuel spray. The member characterized 
by having the corrosion resistance characterized by forming a glassiness surface 
coat, and having the formation approach of the compound coat which is equal to a 
prolonged activity, and said compound coat is made into the summary by calcinating 
at ordinary temperature desiccation or the temperature of 900 degrees C or less. 

[Embodiment of the Invention} A configuration and an operation of this invention are 
explained. In this invention, by losing the penetration ppre of under coat sprayed 
coating itself, and forming a glassiness coat on it, even if it wore out locally the 
surface glassiness coat which carried out processing which loses penetration pore, 
importance developed making it.be hard to produce penetration pore in a coat as a 

[0009] In this invention, thermal spraying of a metal, the ceramics, or a cermet is first 
performed on a base material front face. In the case of ceramic thermal spraying, an 
under coat is given in advance as occasion demands. Since the front face [ that 
thermal spraying is carried out ] is generally relative roughness Ra=3-5micrometer, 
depending on a product, it polishes lightly, or it performs relative roughness 
adjustment blasting, and considers as Ra=1 -6micrometer relative roughness. This is a 
thing which heightens the adhesion force with -the following glassiness coat and to 
perform for accumulating. When Ra is small, the adhesion force of a glassiness coat 
declines, and When Ra is too large, a problem may be produced in the adhesion of 
the sprayed coating which carried out sealing, and a glassiness coat. 
[0010] Next, after applying sealer, sinking in, and carrying out ordinary temperature 
desiccation to said thermal-spraying front face or calcinating below 450 degrees C 
after desiccation if needed, glassiness coat formation is performed. The permeability 
when applying as sealer is high, and the liquefied thing. which generates oxide 
ceramics with heating is recommended. The gel thing which suspended sealing 
component powder is also usable. 

[001 1] Depending on the class of the sealer to-be used or glassiness coat formation 
agent, sealing and glassiness coat formation processing mentioned later are 
repeatedly performed through each phase of spreading, impregnation, desiccation, or 
baking processing, or the whole. As a solution which carries out repeat spreading, a 
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thing of the same kind can also be used combining liquid of a different kind As a 
result, effectiveness of this invention can be made much more remarkable. 
[0012] When performing sealing, it is effective to carry out in a low voltage ambient 
atmosphere 10 to 1 torr or less in order to remove the gas in pore in a coat. Grade 
maintenance is carried out for at least 15 minutes in front of sealing and into this low 
voltage ambient atmosphere, and spreading, impregnation, etc. are processed in that 
feoiri^itiicin:, ^ -fl^^i* jf] f | i^Eff^ ^ "^h ^? PF]fSfc#[Jf = ^K3^^0f|i Ffe^ ^ ^£ if^l#|S Kjlti^k i ! K?dd>l «fcf i) ^j^^4pErH= i » ifii^i - i Li^ia UJ3 cJ I ; : : 
becomes large, but attraction with a vacuum . pump is performed. also during p^int. 
Although spreading may be performed by making it spout from a nozzle, when 
carrying out to a roll surface, it is desirable to carry- out with a sponge roll etc. 
[0013] As for sealer, what permeates deeply into a sprayed coating, ceramics-izes 
and performs sealing is desirable. Therefore, alcohol including the solution of heat- 
resistant organic resin ceramic suspension, the chromic acid which generates Cr 203 
with heating, and the inorganic metallic compounds which generate a metallic oxide 
by calcinating and colloid liquid, a metal alkoxide alcoholic solution, the water 
solution of a metal chloride or an alcoholic solution, a metallic phosphorus acid 
chloride water solution, the colloid liquid of a metal hydroxide, and metallic-oxide 
superfines, water suspension, or two or more sorts of these mixed Jiquor are 
recommended. 

[0014] It makes a sealing effect high that osmosis in the sprayed coating of sealer is 
at least 8 micrometers or more. When there is little depth of penetration, tha 
synergistic effect with the glass coat performed later cannot be expected, either. 
When using colloid liquid as sealer, a thing 5-50 mass % Including superfines with a 
particle size of 5T-50nm is good. And alkali-metal silicate 3, for example, Na2SiO, is 
added with the mass ratio of 0.3-3.0 as an inorganic binder to the fines mass 1 .0 of 
colloid. The operation which becomes Na2 0-Si02 etc. and heightens the bonding 
strength between ceramics after sealing is carried out. 

[0015] As an inorganic binder, the compound of a phosphate system or a silicate 
system can be used. For example, NaP03 generates Na20 by baking, and NaHSi03 
turns into Na2 0-Si02 etc., and heightens the bonding strength between ceramics. 
The alkoxide alcoholic system ingredient as sealer is excellent in permeability and 
drying, has the description which can be applied in the state of a solution, and can 
demonstrate a sealing effect to the maximum extent. It is typical, and especially the 
alkoxide alcoholic solution of Si, aluminum, Ti, and Zr forms the oxide of said metal, - 
and is effective for sealing. It may be better for this inner Si to have become a glass 
component, and to stop a content comparatively low, since a coefficient of thermal 
expansion is also small. • .... 

[0016] The formation of a glassiness coat performed after. the aforementioned 
sealing is brush coating or a thing which carries out spray coating, and dries this, or 
is calcinated if needed on said sprayed coating front face which carried out sealing 
about the solution which melted the glassiness raw material to the solvent. The liquid : 
which made glassiness raw material powder suspend may be used, and burning 
temperature is performed below 900 degrees C. The lower one, of whenever [ the 
point which lessens deformation of a base material to / stoving temperature ] is good 
at temperature required for vitrification. 

[0017] Although heat treatment of a glassiness coat performed if needed is based on 
the simple heating method by the hot blast generating machine or the infrared lamp, 
the heating method in a furnace, or a burner heating method, it is chosen by the 
construction material of a glassiness coat, the configuration of a coating-ed object, 
etc. which means is adopted. 

[0018] What contained the coefficient^of-thermal-expansion component which 
matched the coefficient of thermal expansion of a sprayed coating ceramic 
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component as a raw material which forms a glassiness coat is selected. The 
coefficients of thermal expansion of the: sprayed coating ceramics are about five to 
10x10-6 / K comparatively highly, as aluminum 203 and the Zr02 grade which are the 
component see. 

[0019] Since the glassiness coat formation liquid applied so that it may become a 
finish layer must be. used as non-pore, it turns into a solution containing many SiO(s) 
2 and the B-203 grades which are a glass formation component. Moreover, 
pulverization of the raw material which once calcinated and was vitrified may be 
carried out, and you may use it as viscous liquid. In component, in that case, 100% of 
glassiness, the ceramics, a cermet. It consists of liquid which ;mixed the work powder 
of a metal (an alloy is included), a natural mineral, or a natural mineral for the below 
70 mass % glassiness component in total. The various oxides in the glassiness 2:30- 
80 rticils : : ^=f(t!e^fE " = ID I = -ldi-&||<!i |f¥^ = Hi = 1 r!S ! <S> ^ - : l| [ | iii^^ isi j jtWi Mfc!fT> rlt* ft* |tJf -rtn :St !-| rlftlcl> = t1 : = ! J =2= = M - : it I^'sIt^ 
[ ZrO2:10 mol % L less than [ Ti02:15 mol % ], less than [ B-203:25 mol % ], 
RxOy:15-10-mol % (however, R shows one or more sorts, O shows oxygen among 
alkali metal, alkaline earth metal, and Cr and Pb, and x and y show an atomic 
number.) it is — it is the liquid constituted so that it might become a glassiness 
principal component. That is, it tends to be made high-melting, the content of 
aluminum 203 and Zr02 grade which cannot serve as glassiness easily tends to be 
stopped low, and it is going to form the glassiness coat which uses Si02 and B-203 
grade as a principal -component. In addition, the component chemical formula 
indicated in a claim and the text shows the representation presentation, and is not 
restrained by the atomic ratio of a chemical formula. 

[0020] Organic or inorganic metal polymer solutions, for example, silicon polymer 
solution silica gel, such as an organometallic compound, i.e., a metal alkoxide 
alcoholic solution etc., ORGANO polysilane, polycarbosilane, the poly meta 
ROKARUBO silane, a polysiloxane (silicon), a PORIBORO siloxane, etc. are used for 
glassiness coat formation coating liquid. Moreover, what detailed minerals powder, 
i.e., ceramic powder, a metal powder, or natural mineral powder could make these 
contain below 70 mass %, and the solution gelled, and became colloid may be used. 
[0021 ] The thickness of the glassiness coat formed is also important and the 
desirable range is 10-2000 micrometers. If, and there will be no effectiveness of a 
coat and it will exceed 2000 micrometers, increase and detachability will become 
large about the thermal stress at the time of heating and cooling. [ too ] Similarly, as 
a result of also examining the overall thickness of a compound coat, it was checked 
that the desirable range is 20-2500 micrometers. 

[0022] As a ceramic coat which carries put thermal-spraying formation, on a base 
material front face before glass coat formation aluminum 203; aluminum203-Ti02, 
Zr02-Y203, CaO-Si02, ajuminum203-Zr02, Cr203-aluminum 203, Cr203, or 
aluminum, The multiple oxide ceramics which consists of one or more sorts in Ti, Cr, 
and, Fe and one or more sorts in rare earth system metals, such as Y, Sc, Ce, and La, 
is selected from points, such as adhesion force over ceramic melting temperature and 
a base material, and a coefficient-of-thernhal-expansion difference with a base 
material metal. Many of especially multiple oxides have the low meitirig point, and 
adhesion with the glassiness coat formed in the front face becomes good. Therefore, 
it is desirable to contain more than 5 mass % as an amount of a multiple oxide. Of 
course, you may be a whole-quantity multiple oxide. 

[0023] In the case of a ceramic sprayed coating, a metal or cermet coat thermal 
spraying can also be used together as an under coat. In this case, it cannot be 
overemphasized that the under coat material which improves the adhesion force with 
a ceramic coat is selected. As an under coat ingredient, nickel, Cr, Co, Fe, Mn, Mo, 
Consist of one or more sorts in W, Ti, Nb, aluminum, and Y, or Said metal or alloy and 
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Cr 203, aluminum203, Ti02, Y203, Zr02, Cr3C2, WC f The cermet which consists of 
one or more sorts of NbC, WB, CrB, TiB, MoB, and ZrB is a desirable component 
system, it is used as bond material of a base material metal and a ceramic sprayed !:*' 
coating, and the adhesion force of the ceramic sprayed coating to a base material 
can be improved. 10-50 micrometers of the thickness of a bond layer are enough. To 
a base material side, it is high in the rate of a metal phase, and it is also possible to 
apply the dip spraying process which attached the concentration gradient in 
component to a ceramic-flame-spraying film side so that the content rate of a 
ceramic component may be made high. 

[0024] As a cermet coat which carries out thermal-spraying formation, the alloy 
which makes a principal component one or more sorts of metals or it which is chosen 
from Co, Cr, nickel, Mo, Fe, aluminum, Ti, Nb„ W, Mn, and Y, and a ceramic 
component are constituted from one or more sorts in carbide, an oxide, and boride 
by the base material front face before glass coat formation. 
[0025] As a metal phase, Co, nickel, Fe, Mn, etc. are desirable as a matrix 
component, and Cr, Mo, W, Ti, Nb, etc. act effective in the consolidation of a metal 
phase, corrosion resistance improvement, etc. Moreover, At, Ti, Y, etc. are 
components it is indicated to be that it is effective in oxidation-resistant improvement 
and improvement in bonding strength with a ceramic phase. 
[0026] Although the compound of heavy metai rather gives a good result 
comparatively in respect of coat adhesion as a ceramic component which constitutes 
a cermet coat in order to perform coat formation by thermal spraying, both carbide an 
oxide and boride can be used. But since the glassiness coat followed and formed is 
an oxide system, the point of the compatibility to an oxide system may be good. 
Moreover, the point of an affinity with a metal to carbide may be desirable. 
[0027] Among the ceramic components which constitute a cermet coat, as carbide, 
as WC, Cr3C2, NbC, and an oxide, aluminum 203, Ti02, Zr02 and Cr 203, and Y203 
are used,, and WB, CrB2, TiB2, MoB, ZrB, etc. are used as boride. Even if these are 
independent, they can also use various ************. it cannot be overemphasized 
that this cermet coat can apply as under coat material of a ceramic coat. 

[Effect of the Invention] Since sealing of the sprayed coating give to a base material 
be carry out with the oxide system ceramics and coating, of the; glassiness coat be 
carry out to the surface , there be no penetration pore /the corrosion resistance 
which be excellent to molten metal , an acid , alkali , orcorrosive gas be show , the 
activity life of the base material use for these environments improve remarkably , the 
compound coat formed of this invention as explained above have large industrial 
value , and it be very useful on industry . 

[Example] This invention is not limited by this, although an example explains 
concretely the effectiveness which was excellent in above mentioned this invention. 
The compound coat which consists of a sprayed coating in which sealing was carried 
out by the example which carries out the example after-mentioned, and a glassiness 
coat was created by each approach, and it checked about those properties. 
[0030] The example of thermal spraying (a chemical entity is mass %) 
(1) The example 1 (U-1) of under coat thermal spraying 

It is the example 2 (U-2) of thermal-spraying (2) under-coat thermal spraying so that 
it may become 50-micrometer thickness by high-speed oxy fuel. spraying about the 
WG-12%Co-30%WB grain size of 10-50 micrometers, and spray granulation powder. 
It is the example 3 (U-3) of thermal-spraying (3) under-coat thermal spraying so that 
it may become 50-micrbmeteY . thickness by high-speed oxy fuel spraying about the 
Cr3C2-25%NiCr grain size of 10-45 micrometers, and spray granulation powder. 
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eoNiGrAlY^ 

Reiinainder^d '^'^ 

It is the example 4 (U-4) of thermal-spraying (4) under-coat thermal spraying so that 
it may become 50-micrometer thickness by high-speed oxy fuel spraying about the 
grain size of 10-50 micrometers/and powder. 

CoCrAlY (23%Cr, 13%aluminum, and 0.5%Y, commercial item of Remainder Co) 
It is thermal spraying [0031 ] so that it may become 50-micrometer thickness by 
high-speed oxy fuel spraying about the grain size of 10-50 micrometers, and powder. 
(5) The example 1 (C-1) of topcoat-less thermal spraying 

It is the example 2 (C-2) of thermal-spraying-(6) — topcoat-less thermal- spraying: so 
that:it;;m^ spraying! aibout 

the ^C^ micrometers, Snd spray igrariuiatldn ; 

powder. 

It is the example 3 (C-3) of thermaj-spraying-(7) — topcoat-less thermal spraying so 
that it may become 50-micrometer thickness by high-speed oxy fuel spraying about 
the Cr3C2-25%NiCr grain size of 10-45 micrometers, and spray granulation powder. 
WC-25%NiCr (commercial item) 

It is thermal spraying [0032] so that it may become 50-micrometer thickness by 
high-speed oxy fuel spraying about the grain size of 10-45 micrometers, and powder. 
(8) The example 4 (C-4) of topcoatHess thermal spraying 
Cr3C2-25% (Hastelloy C) 

It is the example 5 (M-1) of thermal-spraying-(9) — topcoat-less thermal spraying so 
that it may become 50-micrometer thickness by high-speed oxy fuel spraying about 
the grain size of 10-45 micrometers, and spray granulation powder. 
It is the example 6 (M-2) of thermal-spraying-(1 0) — topcoat-less thermal spraying 
so that it may become 50-micrometer thickness by high-speed oxy fuel spraying 
about nickel-Cr commercial item powder 20%. 

CoNiCrAlY (32%nickel, 21%Cr, 8%aluminum, and 0.5%Y, commercial item of 
Remainder Co) 

It is thermal spraying [0033] so that it may become 50-micrometer thickness by 
high-speed oxy fuel spraying about the grain size of 10-50 micrometers, and powder. 
(1 1) The example 1 (T-1) of topcoat thermal spraying 

It is the example 2 (T-2) of thermal-spraying (12) topcoat thermal spraying so that it 
may become 30-micrometer thickness with a plasma metal spray machine about the 
thermal spray material which mixed Cr 203 andY203 the said mol every, calcinated 
1600 degrees C for 4 hours, carried out grinding classification of this in the oxidizing 
atmosphere after shaping, and was used as powder with a grain size of 10-45 
micrometers. 

aluminum203-1 0% TiD2 (commercial item) 

It is thermal spraying [0034] so that it may become 50-micrometer thickness with a 
plasma metal spray machine about the above-mentioned thermal spray material. The 
example of sealing (a chemical entity is mass %) 
(1 ) The example 1 (F-1 ) of sealing . 

450 degrees C of dichromic acid water solutions are heat-treated after impregnation 
to a sprayed coating 6% for 1 hour, and it is the example 2 (F-2) of sealing (2) 

180 degrees C of 10% alcoholic solutions of the alkoxysilane system Si02 are heat- 
treated after impregnation to a sprayed coating for 1 hour, and it is the example 3 (F- 
3) of sealing (3) sealing. 

450 degrees C of sealing liquid which mixed, inorganic colloid SiO2:30%, the solution 
which consists of remainder water Na2O:0.5%, and the inorganic binder solution 
which consists of SiO2:30% remainder water Na2O:10% by 1:1 are heat-treated after 
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impregnation to a sprayed coating for 1 hour, and it is sealing [0035]. (4) The 
example 4 (F-4) of sealing 

200 degrees C of sealing liquid which mixed the colloid water solution which contains 
Zr02 colloid 40% in 20% alcohol and the water mixed solution of the alkoxysilane 
system- Si02by;1 :1 : ; are:;heat-treated f^ to: a ; sprayed • 

coating, and it is the example 5 (F-S)-of sealing (5) sealing. 
The ; organic solvent, solution which includes Si02 superf ines 1 0% by aversion 
hardenability acrylic resin is left after brush coating and in ordinary temperature for 2 : 
hours, and they are temperature up and the example 6 (F-6) of 1-hour maintenance 
(6) sealing to after and 80 degrees C. 

450 degrees C is heat-treated by the ordinary pressure after applying to a sprayed 
coating in the interior of a room which decompressed the dichromic acid water 
solution to 10 to 1 torr 6% for 1 hour, and it is the example 7 (F-7) of sealing (7) 
sealing. 

It is 3-hour neglect [0036] in [ after applying to a sprayed coating ] ordinary 
temperature and ordinary pressure in the interior of a room which decompressed the 
organic solvent solution which: includes Si02 superf ines 10% to 10 to 1 torr by 
aversion hardenability acrylic resin. The example of a glassiness coat (a chemical 
entity is mass %) 

(1) The example 1 (G-1) of a glassiness coat 

After carrying but spray spreading of what added the silicon system metal alkoxide 
and the zirconia system metal alkoxide to 30% ethanol solution mixed at a rate of 3'-1 
10% (diameter of 10-40 micrometer) of powder of the yttrium stabilization Zr02, it 
dries after **, and 500 degrees C is calcinated for 1 hour. This is repeated" 3 times 
and it is the example 2 (G-2) of a formation (2) glassiness coat about the coat of 
50micromum thickness. 

1 .5% of amine system curing agents is added to the organic metal polymer (trade 
name TX-300: [stock] hawk reed company make) which aluminum 203 and an epoxy : 
system organic compound come to combine, it adds 10%, thinner is diluted, and 
100micrometers/time in thickness are coated with an air spray. 180 degrees C is 
calcinated after temperature _p in 20 degrees C /after desiccation for 4 hours in an 
hour. It is formation [0037] about the coat of 200 micrometer thickness of 2 times 
repeats in this. (3) The example 3 (G-3) of a glassiness coat 

A curing agent is added to the. coating agent (trade name TX-400: [stock] hawk reed 
company make) which added sheet. silicate mineral powder to the organic solvent 
solution of the organic metal polymer which consists of a silicon polymer with a 
diphenyloxide radical, and was mixed, it adds 15%, thinner is diluted, and 
100micrometers/time in thickness are coated with an air spray. After carrying out a 
lOOmicrometers [/time ] two-layer eye, and the 3rd layer 1 0Omicrometers. [/time ] 
coating similarly after 4-hour desiccation in ordinary temperature, desiccation 
hardening is carried out in ordinary temperature for three days, and it is a glass 
coating frit for elevated-temperatufe-proof [ formation (4) ] gas corrosion (G-4) 
about a coat. 

trade name TX-800:Hawk Reed company make (Na20 and K2 0:l7-mol % — ) MgO 
and CaOmine-mol % and 203:4 mol [ of aluminum ] %, Zr02:4 mol %, Raw material 
powder is blended so that; it may become B-20 3:1 5 mol, "and % and seven mols of 
Si02:44 mol % other %. It is 800 degrees C and 1-hour baking [0038] after spray 
spreading and desiccation to 50 micrometer thickness of things which mixed the 8% 
Y203 partially-stabilized-zirconia powder (10-30-micrometer powder) of the weight 
for glassiness, and this weight to what added and carried out wet-mill **** of a slip 
viscosity adjustment "additive and the water. (5) The glass coating frit for acid-proof 
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CaO: 2.5-mol % ar\d 203:0.5 mol [ of aluminum ] % and 2:2.5-mol [ of ZrO(s) ] %, 
Raw material powder is blended so that it may become B-20 3:9 mol, and % and five 
mols of Si02:63 mol % other %. It is a glass coating frit for 1-hour baking (6) 
heatproofs (G-6) after spray spreading and desiccation and at 870 degrees C to 50- 
micrometer thickness about what added a slip viscosity adjustment additive and water 
and was mixed by the wet mill. 

Na20, K2 0:l7.5-mol % and MgO, CaO:2.5-mol %, 203:0.5 mol % and 2:2.5-mo! 
[ of ZrO(s) ] % and B-2 O 3:9-mbl % of aluminum, It, is the example 7 (G-7) of a 1- 
hour baking (7) glassiness coat after spray spreading and desiccation and at 870 
degrees C to 70-micrometer thickness about what blended raw material powder so 
that it might become Si02:63 mol % and % [ five mols / of other ], added 20% of Cr 
and water to the slip viscosity adjustment additive, and was mixed by the wet 



In case polycarbosilane is manufactured by the.pyrolysis rearrangement reaction from 
polysilane, a Mania type metal alkoxide is added, the poly CHITANOKARUBO silane is 
built, 40% solution which added the organic solvent is dried after brush coating 
coating, and it is. heating baking [0039} to 830 degrees C. The example of a coat as 
the example of a compound coat formed in the example 1 molten-metal corrosion 
resistance examination base material (construction material SUS31 6L (i dimension 
phix300mm rod of 30mm) of this invention and an example of a comparison was 
formed, and the test piece for examining the wettability to molten metal and reactivity 
was created. Each sprayed coating thickness in this case (in the ease of U, T, and 
each C) was set to 50 micrometers. The immersion (450 degrees C)-during melting 
zinc bath test result which investigates the wettability and reactivity over molten metal 
and which went to accumulate is shown in a table 1 . No. 1-3 are an example of this 
invention, and No. 4-7 are an example of a comparison. 

[A table 1 ] , 



to 
m 



it 



Ho. 



Ii R 



* » * m 



WC-12Co-30WB(C-l) 



»C-12Co-30WB(0-l) 
+XCrO.(T-l) 



BC-12Co-30WB(C-l) 



WC-12Co-30WB(C-l) 



BC-12Co-30WB(C-l) 



HC-12Co-30WB(C-l) 



BC-12Co-30WB(U-l) 
+?Cr0»(T-l) 



4nAI»(F-l) 



(F-3) 



(F-6) 



*BAil(F-l) 



Si0a-Zr0,*(G-l) 



Si0»-Zr0,*(G-l) 



S10»-Zr0»*(G-l) 



SiO.-ZrO.KG-l) 



RKBISC <B) 



2 0 



4 0 



8 0 



@ : lis O : — »M*& 



[0041] although it took [ 20 days, 40 days, and ] out after immersion on the 80th and 
comparison examination of wettability and 1 the reactivity was carried out during the 
melting zinc bath, it turns out that the compound coat of the thermal-spraying + 
sealing + glassiness coat formed by this invention approach is markedly boiled from 
the thing of the example of a comparison, and' it excels. Although this example was 
the result of applying to a melting zinc plating bath, the same result was obtained 
even if applied to the melting aluminum plating' bath and -50% aluminum plating bath 
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[0042] To the corrosion-resistant examination, test piece for example 2 boiler tubes 
(construction material SUS 304, dimension 50mmx30mmx5mmt), like the example 1 , 
the example of a coat as the example of a'compound coat formed of this invention: 
ahl;ah exam : 
put on these test pieces, and it held in the gas of gas constituents at 500 degrees C. 
The resuit is ; shown in a table. 2. No.8-T0 ; are an example of this invention, and 
No. 1 1 -1.5 are an example of a comparison. 

Fused salt component NaCI : Seven mols KCI:1 mol 2:9 mol of CaCI(s) 2:3 mol of 
MgCI(s) Gas presentation 02:7% C02:12% HC|:500ppm SO2:100ppm H20:8% N2: 
Remainder Processing temperature 500 degrees C [0043] : 





No, 


. a r e 


tit 




K fk 


no <i*iw) 


m 




* » a m 






100 


300 


600 


700 


1000 


* 
m 


8 


Cr 8 C a -25(/«fDO<C-4) 


*D*1*(F-1) 


TX-800(G-4) 


o : 


O 


O 


O 


o 


9 


CrsC a +25NiCr(0-2) 
+YCrO a (T-l) 


mr° 


TX-80Q(G-4) 


o 


O 


o 


o 


o 


m 


10 


Cr 8 Ci+25NiCr(C-2) 


(F-4) 


TX-800CG-4) 


o 


O 


o 


o 


A 


it 


11 


-0_j*Jl/6 2 53K*f 






A 


A 


A 


X 




12 


Cr.C«+25»iCr(C-2) 


mM(F-i) 




A 


X 








» 


13 


Cr_C a +25NiCr(C-2) 
+YCrOa(T-l) 


*DAI*(F-1) 




O 


A 


X 








14 


Cr»C s +25NiCr(C-2) 




TX-800(G-4) 


O 


O 


O 


A 


X 


15 


20Ni-Cr(H-2) 




TX-800(G-4) 


O 


o 


A 


X 





if : <t¥& 

O : 



[0044] The example of a coat as the example of a compound coat formed of this 
invention and an example of a comparison was formed, these were immersed in the 
sulfuric-acid solution 10%, and days until a sprayed coating exfoliates were 
compared with the same test piece as the corrosion-resistant examination example 2 
over example 3 aqueous acids. A result is shown in a table 3. No. 16-22 are an 
example of this invention, and No. 23-26 are an example of a comparison 
[0045] 

[A table 3] A- ; :.. ' : ' mMJ^M -WiSMrim 1 '^ ' : ' ; • ' • 
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4J- 


No. 


£ R E A 






89 


W (B? W) 




8 




m » & b 






100 


200 


400 


600 


800 


1000 


i, 


16 


N i C r (M-l) 


Si023fMF* 
(F-3) 


TZ-300(G-2) 


"O 


o 


O 


O 


O 


X 




17 


Cr,Ca+25HiCr(C-2) 




7J7K&-6) 


O 


o 


o 


o 


O 


O 




18 


Cr,Ca+26HiCr(C-2) 


Si023lHF* 
(F-3) 


fflttW'Hi , 
ra-300(G-2) 


O 


o 


o 


o 


o 


X 


m 


19 


Cr,C»+25HiCr(C-2) 


79m 

(F-5) 


l__ffr-i 
•n-300(G-2) 


O 


o 


o 


o 


o 


O 




20 


Cr»C 3 +25KiCr(C-2) 


(F-7) 


TX-300«5-2) 


O 


o 


o 


o 


o 


o 




21 


WC+20NiCr(C-3) 
+YCr0s 


Si02aq^* 
(F-3) 


mmm-f-* % 

TX-300(G-2) 


O 


o 


o 


o 


o 


X 




22 


CoNiCrAlY(D-3) 
+¥CrO»(T-l) 


?DA8*(F-1) 


13-300(0-2) 


O 


o 


o 


o 


o 


o 


it 


23 






tium-a v 

TX-300(G-2> 


O 


o 


o 


X 


— 




_> 


24 


Cr a C»+26NiCr(C-2) 






O 


o 


X 








25 


Cr,C a +25MiCr(C-2) 




«_MU?-X 
TX-300(G-2) 


O 


o 


o 


o 


X 






26 


CoNlCrAlY(D-3) 
+?CrOs(T-l) 


jrnAKKF-l) 




o 


o 


o 


X 







0:»__ AtM^UteSfctt-HMni 



[0046] As for days until a sprayed coating exfoliates, it turns out that the example of 
this invention is long compared with the example of a comparison, and corrosion 
resistance is excellent. This is the compound effectiveness by eburnation of the 
sprayed coating being carried out by sealing, and. coating a glassin.ess coat on it, and 
it is because osmosis of a sulfuric-acid solution is barred more. 
[0047] To the corrosion-resistant examination test piece (construction material SS 
400, dimension 50mmx30rhmx5mmt) to corrosive gas of 4400 degrees C or less of 
examples The example of a coat as the example of a compound coat formed of this 
invention and an example of a comparison is formed like an example 2 or 3. These 
test, pieces were put at 350 degrees C among N2 controlled atmosphere containing 
CI2 gas 10000pm- seven days, for 14 days, for 28 days, for 42 days, and for 56 days, 
and comparison examination of the surface situation was carried out. The result is 
shown in a table 4. No.27-29 are an example of this invention, and No. 30-34 are an 
example of a comparison. 
[0048] 
[A table 4] 
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No. 


& R 








R tit 


0 


ft (B> 


m 




» » A M 




#9*K#R 


7 


14 


28 


42 


68 


* 
» 


27 


Cr*C 2 +26NiCr(C-2) 




*TX-400(G-3) 


O 


O 


O 


O 


O 


m 


28 


CoNiCrAlY(G-3) 
+YCrO»(T-l) 


(F-2) 


*TX-400(G-8) 


O 


O 


O 


O 


O 


w 


29 


CoCrAlYCO-4) +(A1« 
0»-10TiO 2 )(T-2) 


(F-2) 


*TX-400(G-3) 


O 


o 


O 


O 


X 




30 


Cr 8 Ci+25HiCr(C-2) 


(F-2) 




X 










31 


Cr 8 Ci+25NiCr(C-2) 




*TX-400(G-3) 


O 


o 


o 


X 






32 






*TX-400(G-S) 


o 


o 


X 






m 




CONiCrAliQu-3J 
+YCr0 8 (T-l) 






o 


X 










34 


CoNiCrAlY(U-3) 
+YCr0 8 (T-l) 




*TX-400(G-3) 1 


o 


o 


O 


X 





o-.m± 



X : A 



[0049] When elevated -temperature maintenance is carried out from a test result in 
the corrosive gas ambient atmosphere in which CI2 gas exists, it turns out that the 
example of this invention is equal to the activity of long duration. 
[0050] When it was used for the part heated by 800 degrees C in example 5 air or air 
with much C02 and moisture and thermal resistance was required, the example of a 
coat as the. example of a compound coat formed of this invention and an example of 
a comparison was formed in the examination test piece (construction material' SS. 400, 
dimension 50mmx30mmx5mmt) of an about, and these test pieces were examined 
under the following conditions to it. The result is shown in a table 5. No. 35-36 are an 
example of this invention, and No. 37-39 are an example of a comparison. 
Gas presentation 02:7% 0O2:12% H20:8% N2: Remainder Processing temperature 
800 degrees C [0051] 
[A table 5] 





No. 


A B 






d9IW ) 


a 




» W A « 




#?XKA» 


* 
n 

n 
w 


35 


CoNiCrAllCK-2) 




79»K0-6) 


5 0, 0 0 0 


36 


Cr a C«+25NiCr(C-2) 


(F-2) 


(G-7) 


4 5,000 


it 


37 


Cr a Ci+25HiCr(C-2) 


mt*(F-D 




2 0, 0 0 0 


it 
w 


38 


Cr a Ct+25)fiCr(C-2) 




79»KG-6) 


SO. 000 


38 


CoHiCrAllf(H-2) 






16, 000 



[0052] The result of a table 5 shows that the compound coat obtained by this 
invention is equal to the activity of long duration.. jjj 
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